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SUMMARY 

Basic thickness forms of the NACA 63-, 64-, 65- 
series and NACA 63A - , 6J+A-, 65 A-series airfoil 
sections are tabulated for thicknesses of 2,3, 4, and 5 
percent chord. Also presented for these thin airfoil 
sections are theoretical values of pressures and velocity 
ratios required to obtain theoretical airfoil pressure 
distributions . In addition, for each family of air- 
foil sections, cross plots are presented from which 
ordinates and pressure distributions can be easily 
obtained for airfoil sections of thicknesses inter- 
mediate to those presented in this report, in NACA 
Report 824 {from 6 to 21 percent chord for the NACA 
6 -series ) , and in NACA Report 903 (from 6 to 15 
percent chord for the NACA 6 A-series). 

INTRODUCTION 

In order to minimize the wave drag of super- 
sonic aircraft, the wings and tail surfaces are 
designed with the use of airfoil sections thinner 
than G percent chord. Ordinates for only a few 
of these thin airfoils are published and these are 
not conveniently located in a single report. This 
report will supplement the information presented 
in references 1 and 2 and provide the ordinates of 
additional airfoil sections useful in design of 
supersonic aircraft. 

The information presented in this report in- 
cludes tabulated ordinates for symmetrical NACA 
6- and 6A-series airfoil sections with thicknesses of 
2, 3, 4, and 5 percent chord and a simplified 
method of obtaining ordinates for any thickness 
intermediate to published values from 2 to 21 


percent chord for NACA 63-, 64-, and 65-series 
and from 2 to 15 percent chord for NACA G3A-, 
64 A-, and 65 A-series airfoil sections. In addition, 
a simplified procedure is presented for obtaining 
the pressure distributions about airfoil sections of 
in termed iate th ickncsscs. 

SYMBOLS 

c chord of airfoil 

t maximum thickness of airfoil 

F. free-stream velocity 

V local velocity at any point on airfoil surface 
AF increment of local velocity 
A F a increment of local velocity caused by 
additional type of load distribution 
x dist ance along chord from leading edge 
y distance perpendicular to chord 

DISCUSSION 

The basic thickness forms for the NACA 63-, 
64-, 65-series and NACA 63A-, 64A-, 65A-series 
airfoil sections with thicknesses of 2, 3, 4, and 
5 percent chord are presented in the tables' of 
figures 1 to 24. For the 6A-series airfoil sections, 
whore a trading-edge radius is specified, an ordinate 
is presented for the 100-pereent-chord station 
to serve as a guide in fairing the rear portion of 
the airfoil. The theoretical methods of references 
1 and 2 were used to derive the 2-percent-thick 
airfoil sections of the NACA 63-, 64-, 65-series 
and the NACA 63A-, 64A-, 65A -series families, 
respectively. Although not exactly correct, 
ordinates for thickness ratios intermediate to 
those presented in references I and 2 and in the 
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present report can be obtained for all practical 
purposes by t-lie following method which was 
used to obtain the ordinates for the 3-, 4-, and 
5 -percent- thick airfoil sections tabulated herein. 
For each family of airfoils, the ratio obtained by 
dividing the ordinate y at each chordwise station 
by the maximum thickness t is plotted against 
the airfoil maximum thickness in percent airfoil 
chord as presented in figures 25 to 30. From 
these cross plots, the ratio yjt at each chordwise 
station can be obtained at the desired value of 
maximum thickness. Values of the ratio of the 
leading-edge radius to the maximum thickness 
squared as a function of maximum thickness t 
are presented for the NACA 6-series and GA-serics 
airfoil sections in figures 31 and 32, respectively. 
Addition of a cambered mean line to the basic 
thickness form is accomplished with the use of 
the mean-line data of references 1 and 2. 

The theoretical pressure distributions, indicated 
by (V/V*)*, for each of the symmetrical airfoil 
sections presented arc also tabulated in figures 1 
to 24. In order to obtain the theoretical pressure 
distributions for these airfoil sections at angles 
of attack and/or with cambered mean lines, the 
procedure described in reference 1 can be used. 
In this method of calculating the pressure dis- 
tributions, the velocity distribution about an 
airfoil section is considered to be composed of 
the following three separate and independent 
components: 

(1) The distribution corresponding to the 
velocity distribution over the basic thickness 
form at zero angle of attack (T /T «,) 


(2) The distribution corresponding to the design 
load distribution of the mean line (AV/V*) 

(3) The distribution corresponding to the addi- 
tional load distribution associated with angle of 
attack (AiyFco) 

Values of the velocity-increment ratio AV/V W 
are presented in references 1 and 2 and values 
of the velocity ratio V/V m and the velocity- 
increment ratio AVJV m are tabulated in figures 
1 to 24. For each family of airfoil sections, 
values of (V/V*) 2 and AVJV* for intermediate 
thicknesses can be obtained from figures 33 to 44. 
Tn these figures, (V/V m ) 2 and AVJV m are plotted 
as a function of the maximum airfoil thickness 
t in percent chord for each chordwise station. 

Careful comparison of the ordinates and pressure 
ratios tabulated in references 1 and 2 with the 
faired cross plots of figures 25 to 44 shows some 
discrepancies. Although these discrepancies are 
small enough to be disregarded for all practical 
purposes, the values obtained from the faired 
cross plots are preferred for design considerations. 

Lancley Research Center, 

National Aeronautics and Space Administration, 
Lancley Field, Va., August 25 } 1058. 
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Figure 1 . — NACA 63-002 basic thickness form. 
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Figure 2. — NACA 63—003 basic thickness form. 
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L.E. radius: 0.128 percent c 


Figure 3.- -NACA G3-004 basic thickness form. 
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Figure 4, — NACA 63-005 basic thickness form 






ORDINATES AND PRESSURE DISTRIBUTIONS FOR NACA 6- AND 6A-SERIES AIRFOIL SECTIONS 


5 



x % percent c 


x, percent c 

y, percent c 

(V/Uflo) 2 

VJV oo 

Aiyu« 

0 

0 

0 

0 

14.451 

.5 

. 149 

1.021 

1.010 

2. 210 

.75 

.188 

1.033 

1.016 

1.860 

1.25 

. 246 

1.042 

1.021 

1.465 

2.5 

.344 

1.045 

1.022 

.998 

5.0 

.480 

1.048 

1.024 

.697 

7.5 

.575 

1.049 

1.024 

. 562 

10 

,654 

1,049 

1.024 

.478 

15 

.775 

1.050 

1.025 

.380 

20 

.863 

1.051 

1.025 

.320 

25 

.928 

1.051 

1.025 

.277 

30 

.971 

1.052 

1.026 

. 245 

35 

.995 

1.053 

1. 026 

.218 

40 

.999 

1.054 

1.027 

.196 

45 

.976 

1.052 

1.026 

.178 

50 

.931 

1.048 

1. 024 

.158 

55 

.867 

1.042 

1.021 

.142 

GO 

.790 

1. 03G 

1.018 

.128 

05 

.699 

1. 028 

1.014 

. 115 

70 

.'597 

1. 020 

1.010 

! .102 

75 

.487 

1.011 

1,005 

.089 

80 

.372 

1.002 

1.001 

.078 

85 

.258 

.992 

.996 

.065 

90 

.150 

.983 

.991 

,052 

95 

.058 

.970 

.985 

.035 

100 

0 

.955 

.977 

0 

L.E. radius: 

0.028 percent ■ 

c 




Figure 5. — NACA 64-002 basic thickness form. 
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Figure 6. — NACA 64-003 basic thickness form. 
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Figure 9. — NACA 65-002 basic thickness form. 


Figure 10. — N AC A 65-003 basic thickness form. 
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Figure 1 1 . — NACA 65- 004 basic thickness form. 


20 

40 

60 

80 

IOO 


x, percent c 



x, percent c 

y, percent c 

(V/V«)» 

VJ Vo 

A VaJVo 

0 

0 

0 

0 

5. 720 

.5 

.394 

1. 051 

1.025 

2. 352 

.75 

.475 

1.060 

1.030 

1.800 

1.25 

. 694 

1 . 064 

1. 032 

1. 402 

2.5 

.795 

1.074 

1.036 

.973 

5.0 

1.090 

1.087 

1.043 

.695 

7.5 

1. 322 

1.094 

1.046 

.560 

10 

1. 518 

1. 100 

1. 019 

.478 

15 

1.828 

1 . Ill 

1. 054 

.381 

20 

2.066 

1. 118 

1.057 

.321 

25 

2. 245 

1. 123 

1.060 

.279 

30 

2. 375 

1. 127 

1.062 

.246 

35 

2. 459 

1. 131 

1.063 

.219 

40 

2. 498 

1. 134 

1.065 

. 197 

45 

2. 487 

1. 137 

1.066 

.178 

50 

2, 420 

1. 136 

1.066 

.160 

55 

2. 290 

1. 120 

1.058 

. 144 

60 

2. 106 

1. 103 

1.050 

.129 

65 

1.881 

1. 084 

1.041 

.114 

70 

1.623 

1 . 062 

1.031 i 

.100 

75 

1.339 

1.038 

1.019 

.087 

80 

1. 038 

1.012 

1.006 

.074 

85 

.729 

.985 

.992 

. 062 

90 

. 430 

.954 

.977 

.048 

95 

.165 

.917 

.958 

.033 

100 

0 

. 880 

.938 

0 

L.E. radius: 0.170 percent c 


Figure 12, — NACA 65-005 basic thickness form 
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Figure 17. — NACA 64A002 basic thickness form. 


Figure 18. — NACA 64A003 basic thickness form. 
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percent c x> percent c 



Figure 21. — NACA 65A002 basic thickness form. Figure 22. — NACA 65A003 basic thickness form 














Ratio of ordinate to maximum thickness 
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(c) a = 50 to 60 percent c . 
Figure 25. — Continued. 











Ratio of ordinate to maximum thickness, 












Ratio of ordinate to maximum thickness. 


ORDINATES AND PRESSURE DISTRIBUTIONS FOR NACA 6- AND 6A-SERTES AIRFOIL SECTIONS 



Maximum thickness, /, percent c 
(b) 15 to 4o percent c. 

Figure 26. — Continued. 




Ratio of ordinate to maximum thickness, 
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( c ) x = 50 to GO percent <\ 
Figure 26. — -Continued. 


Rctio of ordinate to maximum thickness, 


ORDINATES AND PRESSURE DISTRIBUTIONS FOR NACA 6- AND 6A-SERIES AIRFOIL SECTIONS 



Maximum thickness, percent c 

(cl) * = 65 to 75 percent c. 
Figure 26. — Continued. 
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(e) a? — SO to 95 percent c. 
Figure 26. — Concluded. 


Ratio of ordinate to maximum thickness, 
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(a) 2—0.5 to 5.0 percent c. 

Figure 27. — Variation of ratio of ordinate to maximum thickness with airfoil maximum 
thickness for the NACA 65-series airfoil sections. 




Ratio of ordinate to maximum thickness, 
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Maximum thickness, /, percent c 


(b) X = 7.5 to 40 percent c. 
Figure 27. — Continued. 





Ratio of ordinate to maximum thickness 
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(d) x = 65 to 70 percent c. 
Fiuuiu: 27. — Continued. 


Ratio of ordinate to maximum thickness, 





30 


TECHNICAL REPORT R— S4 — NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 



(f) #=85 to 95 percent c. 
Figure 27. — Concluded. 
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(c) x =60 to 70 percent c . 
Figure 28. — Continued. 
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(e) £=60 to 70 percent c. 
Figure 29. — Continued. 
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(c) £—55 to 70 percent, c. 

Figure 30. -Continued. 
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Ratio of ordinate to maximum thickness 
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(d) £=75 to 85 percent c. 
Figure 30. — Continued. 






Ratio of ordinate to maximum thickness, 
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Maximum thickness, percent c 


(c) x — 00 to 100 percent c. 
Figure 30. — Concluded. 






























Static- pressure coefficient, 





Static - pressure coefficient, {V/V^ 
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(c) z=7.5 to 30 percent c. 
Figure 33. — Continued. 
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( a ) x — 0.5 to 2.5 percent c. 

Figure 34. — Variation of static-pressure coefficient with airfoil maximum thickness for 
the NACA 64-series airfoil sections. 



Static - pressure coefficient, {vfv^'fi 
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(b) z=5.0 to 40 percent c. 
Figure 34. — Continued. 


Static- pressure coefficient, ^Y/V^ 
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(c) x = 45 to 75 percent r. 
Figure 34. — Continued. 


Static - pressure coefficient, (iz/l^ 
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(d) 2 = 80 to 100 percent c. 
Figure 34. — Concluded. 




Static- pressure coefficient, (V/V ^ ) 
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Maximum thickness, /, percent c 

(b) x = 7.5 to 45 percent c. 
Figure 35.— Continued, 


Static* pressure coefficient, KV/V^) 
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(c) 2=50 to 75 percent c. 
Figure 35. — Continued. 



Static -pressure coefficient, {V/V^X 
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percent c 
80 



8 10 12 14 
Maximum thickness, /, percent c 

(d) x = 80 to 100 percent c. 


Figure 35. — Concluded. 
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(c) X = 35 to 95 percent c. 
Figure 36. — Concluded. 


Static -pressure coefficient, W/V^) 
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(a) x = 0.5 to 2.5 percent c. 

Figure 37. — Variation of static-pressure coefficient with airfoil maximum thickness 
for the NACA 64A-series airfoil sections. 




Static-pressure coefficient, 
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tatic-pressure coefficient, KV/V^ 
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(c) x = 40 to 95 percent c. 
Figure 37. — Concluded. 




Static- pressure coefficient, (l//l/ m ) 
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Figure 38.— Continued. 







Additional velocity- increment ratio, 
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(b) 1=0.5 to 2.5 percent c. 
Figure 39. — Continued. 



Additional velocity - increment ratio, 


ORDINATES AND PRESSURE DISTRIBUTIONS FOR NACA 6- AND 6A-SERIES AIRFOIL SECTIONS 



Maximum thickness, /, percent c 
(c) x— 5.0 to 95 percent c. 
Figure 39. — Concluded. 
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Figure 40. — Continued. 
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(c) x = 5.0 to 95 percent c. 
Figure 40. — Concluded, 



Additional velocity- increment ratio, 
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(b) £=0.5 to 2.5 percent c. 
Figure 41. — Continued. 
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(c) *=5.0 to 95 pc: 
Figure 42. — Coik 
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(c) 1=5.0 to 95 percent c. 
Figure 44. — Concluded. 
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